Rasmol is a widely used program for visualizing molecules. In order to make it more user-friendly, Molsee, a Tcl/Tk-based graphical user interface front end for controlling Rasmol, has been developed.
Introduction
Rasmol (Sayle & Milner-White, 1995) is a widely used program for visualizing molecules, especially proteins, for both research and education (Ruiz-Chica et al., 1999) . It is also used as a visualizing tool by various databases (Reichert, 2000) . Rasmol has very good picture quality and high performance. Rotating a large protein as a space-®lling model in Rasmol is much quicker than in some other similar visualization programs. 250 000 people from 115 countries have visited the Rasmol homepage (http://www.umass.edu/microbio/ rasmol/). MultiCHEM Facility (University of California, Berkeley) has also developed an enhanced version (UCB enhanced Rasmol: http://mc2.cchem.berkeley.edu/Rasmol/). Rasmol can run on many platforms and is free to the public. These factors make Rasmol a widely used program for visualizing molecules by chemists, biologists and other scientists.
The Rasmol problem
Rasmol uses a large set of commands and has functions for displaying any part of a molecule using many kinds of models. However, some operations in Rasmol are not straightforward, as one has to remember to type in commands, especially when viewing multiple molecules, selecting atoms in a large molecule, or displaying one part of a molecule as a wire-frame and another part as a ball-and-stick or other models.
Widely used programs need a good graphical user interface (GUI) to be more user-friendly. When viewing many molecules one by one using Rasmol, the user has to type commands such as`load ®lename' and`zap' many times. When comparing different complex structures via Rasmol, it is a good idea to show the binding sites and active sites as distinctive models. In order to do this, the user has to open many Rasmol windows and show one molecule in each window, or open one window, load one molecule, show it as a preferred model, close it, then load the next molecule. If one wants to view a molecule that has already been viewed, one has to perform all these operations again, which is quite tedious and timeconsuming if one wants to observe more than ten complexes.
In order to make Rasmol more convenient to use, we have developed a user-friendly GUI (Molsee) by using the Tcl/Tk toolkit.
Implementation
Rasmol is registered as a Tcl interpreter when it is running. As Tcl/Tk (Ousterhaut, 1993 ) is a basic part of all Unix platforms, it is used to solve this problem. Molsee obtains all kinds of commands from users, then sends them to Rasmol. Molsee can perform the following for the user:
(i) Browse your molecules in the directory tree. When one molecule is clicked, Molsee will tell Rasmol to display it.
(ii) Reserve your display mode. This is very useful when you want to view many molecules in the same way, e.g. if you want to view many different conformations of one molecule.
(iii) Automatically run a script while loading a molecule. Molsee automatically remembers what tasks you have performed for each molecule, and shows them again the next time the molecule is loaded. This is rather useful when you want to compare special sites in many molecules.
(iv) Select atoms via the GUI, having the same function as Rasmol, but without the user needing to remember the selection commands.
Figure 1
Browsing molecules via Molsee: click the required molecule in the left window, then Rasmol will display it.
(v) Label the selected atom via the GUI. (vi) Colour the selected atom via the GUI. (vii) If you use the`select' dialog box and another dialog box, e.g. the`display mode' dialog box, together, you can display almost any atom in any mode that you can in Rasmol in a more convenient way.
Software and hardware requirement
Molsee can run on any Unix computer that has Tcl/ Tk 8.0 or above installed. Of course, Rasmol should be installed ®rst. The current version has been tested on RedHat 6.0/6.2 and SGI IRIX 5.3/6.3.
Documentation
Because Molsee is self-explaining, easy to use, and runs on all Unix platforms, a simple usage document has been implemented, which is both available online and supplied with the distribution.
Applications
Figs. 1 and 2 show two snapshots of Molsee.
Program availability
Molsee is freely available to academic and non-academic users under GNU public license from http://mdl.ipc.pku.edu.cn/software/ molsee.html. It does not need compiling.
